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PASTURES FOR DAIRY CATTLE
A SUMMARY OF THREE YEARS GRAZING TRIALS
By
D. B. Roark,

J.
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J. T.

Miles*,

W.

C.

Cowsert and R.

E. Waters*'

INTRODUCTION
our most important agriand is destined to become
even more important as we learn to
grow and manage it. It is estimated
that pastures contribute more than onethird of all feed consumed by livestock
in the United States and that more
than one-third of the feed furnished by
pastures is utilized by dairy cattle. Although pastures are an important
source of feed for dairy cattle, pasture
crops are usually the most neglected
of all crops grown on the farm. Dairymen complain that milk production is
low and milk production costs are high
without realizing that properly planned
and managed pastures can materially
reduce milk production costs.
Many experiments and demonstrations have shown that pasture is the
cheapest feed that can be grown for
the dairy cow.
Good pastures have
other advantages
more digestible
protein per acre is provided; labor is
saved; erosion loss is reduced to a minimum; manure is returned to the land.
Even so, pastures are rarely productive
for more than a few months at a time.
Pasture

is

cultural crop

.

.

.

Usually, there is too much grass for a
short period in the spring and too little
for a longer period later in the season
to insure efficient, uniform milk proThe goal of every dairyman
duction.
should be an adequate amount of excellent grazing every day of the year.
Heretofore, there has been little published information on the development
of a grazing system for the Blackbelt
region that would supply adequate pasturage throughout most of the year.
The experiments reported in this bulletin were conducted by the Dairy De-

*Now
**Now
gram.

at Iowa State University.
in Quito, Ecuador with Point

IV pro-

partment of the Mississippi Agricultural Experiment Station to determine
the extent to which various annual
and perennial pasture crops could be
used to provide grazing for dairy cattle, and to determine the relative eco-

nomy

of the various crops as sources
of nutrients for milk production.

Topography, Soil Type and Climate
of Ihe Blackbelt

The Blackbelt region

Region
lies

between

Northeast Highland area on the
north and east and the Flatwoods area
on the south and west. The Missisthe

Experiment Station
located on the western
border of the Blackbelt region in an
area referred to locally as the Post Oak
Prairie area. Typical soils of this area
are Oktibbeha clay loam, Vaiden fine
sandy loam, Leeper fine sandy loam,
Saltillo claj'- loam and other similar
types.
sippi Agricultural

dairy farm

is

Topographically,

it

is

a land of gent-

ly rolling to steep hills

among which

are broad valleys and small streams.
It is not uncommon for a small stream
to have a flood plain a mile or more
wide.

The

down

Blackbelt

material

was

laid

marine deposit in still water.
The soils developed from soft limestone
(Selma chalk), which was high in fertility, and heavy clays and sandy clays
over the limestone. These parent materials gave rise to soils that are heavy
in texture and somewhat poorly drainThe heavy texture imparts low
ed.
permeability to the soil which causes
as a

great runoff of rainfall.
The high
lime content flocculates the particles

aggregates which erode easily.
Consequently, these properties of the
into

.

MISSISSIPPI

4

AGRICULTURAL EXPERIMENT STATION BULLETN

507

have caused

period preceding the experiment aver-

severe soil erosion.
The climate of the Blackbelt region
The
is well adapted for plant growth.
winters are relatively mild and short
and the summers are long. As shown
in Table 1, the temperature seldom falls
below freezing in the winter and rarely exceeds 100° F. in the summer. Frost
generally disappears by noon and the
ground rarely freezes. The growing
season averages 226 days with the first
frost occurring about November 6, and
the last killing frost in the spring about

aged 49.00 inches. It was distributed
rather evenly throughout the year, with
September and October being the driest
These two months had an
months.
average of less than 3 inches rainfall
each, and are the months when most
winter grazing crops and permanent
pastures are established. During each
of the three experimental years, the
rainfall during September was slightly higher than the 20-year average.
Even though the average rainfall for
the experimental years in October was

under heavy

soil

March

rainfall

The monthly range

25.

of

tem-

similar to the 20-year average, the
1951-52 year was considerably lower
(.99 inches) than the 20-year average.
The rainfall during November of the

peratures and frost dates for the three
experimental years and for the preceding 20 years are presented in Table 1.

experimental years was approximately

The intervals between killing frosts
were normal during the experimental

one-half the 20-year average. The average monthly rainfall for the 20 years
prior to the experiment and for each
year of the experiment are presented in
During the period of the
Table 2.

years with the exception of the 19491950 year when the interval was 27
days longer than normal.
The annual rainfall for the 20-year
Table

1.
Monlhly range of temperatures, date of last killing frost in spring and first killing
frost in fall for the experimental years, and the ZO-year period 1929-49.*
Average Monthly Range of Temperature,

Average
20 Years
1929-1949

September
October —

November
December
January
February

March
April

May

-

June

-

July

August

-

First Frost in Fall
Last Frost in Spring
Days Subject to Frost

1951-1952

Max.

Min.

Max.

Min.

Max.

Min.

Max.

64.6
52.4
43.5
37.7
36.1
38.1
44.5
52.9
60.5
67.9
74.3
69.8

88.0
78.6
65.6
57.9
56.5
60.5
67.3
76.8
81.9
91.1
92.5
92.2

62.1
59.1
40.4
37.4
48.4
41.3
41.6
47.2
66.7
68.1
68.5
66.6

83.0
76.9
67.9
60.6
68.1
65.0
65.2
72.2
84.2
87.6
87.8
88.0

64.0
55.7
37.0
31.3
35.6
36.6
46.6
50.0
58.4
69.0
71.0
71.1

81.1
78.9
62.1
51.0
58.2
60.1
67.3
73.6
84.4
88.3
92.5
95.6

65.0
54.1
37.0
40.2
44.2
43.3
43.0
49.3
59.8
70.8
70.6
68.6

88.0
79.6
61.8
62.5
63.3
62.8
65.8
73.4
84.1
95.9
96.9
93.4

Nov. 6
Mar. 25
.

1950-1951

1949-1950

Min.

Date of Killing Frost
Nov. 1

Nov.
Mar.

Nov. 5
Mar. 20

April 15

139

..-

135

135

166
199

Frost Free Days
226
231
230
These data are from the Weather Bureau Station at State College, Mississippi.
2.
Average Monthly Rainfall in Inches for the 20-Year Period 1929-49 and for Each
Year of the Experiment.*
Average
Average 3
Experimental 20 Years
Month
1929-49
1949-1950
1950-1951
1951-1952
Years
September
2.78
2.89
4.38
6.86
3.40

Table

_

October

3.92

November
December

_

.63

January
February

_

March
April -

May

_

June
July

_

August
Total

*These dates are

frorrf

4.02
11.51
7.79
6.69
1.95
4.50
2.41
8.51
9.53
64.40

2.01
3.01
2.60
9.33
4.41
13.52
4.08
4.47
5.93
3.15
3.25
62.62

.99

2.71
8.19
3.50
3.09
5.45
2.27
3.20
.29

2.06
2.74
37.89

2.64
2.12
4.94
7.45
5.10
8.55
2.77
4.06
2.88
5.24
5.17
55.30

2.67
4.26
4.82
4.83
5.05
5.66
3.59
3.52
3.16
5.39
3.30
49.00

the Weather Bureau Station at State College, Mississippi.
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experiment, the average total annual

ranged from 37.89 inches, 11.11
inches below the 20-year average, in
rainfall

1951-52 to 64.40 inches, 15.40 inches
above, in 1949-50. The average annual
rainfall during the experimental years
averaged 6.30 inches more than the 20year average preceding the experiment.

The Pasture Plots
36 acres of land selected for this
study had been cleared of timber at
least 50 years prior to the start of the
experiment. The history of land use

during this 50-year period is not definitely known except for the more reIt is probable, however,
cent years.
that it was cultivated in crops during
the first 30 years after clearing. During recent years, the area was in native
pasture or hay meadow and the complete area received essentially the same
cultural treatment.

A detailed soil survey was made of
the experimental area for use in laying
out the various pasture plots. Plots 1
through 6 were located on hill land
with rolling topography. Plots 7 to 18,
inclusive, contained approximately onethird hill land and two-thirds valley
land. The plots were laid out, insofar
as possible, so that soil variability between plots was reduced- to a minimum.
Eighteen two-acre plots were laid out,
fenced and individual water cups installed. The water supply to each plot
a

common

source.

ing and harrowing were continued at
frequent intervals prior to fertilization
and seeding in an attempt to destroy
the growth of obnoxious plant species
and to establish a good firm seedbed.

The

fertilizer nutrients that were added
the soil were in the form of individual plant food elements and were
based on soil analysis and agronomic

to

recommendations.

The

came from

5

The

shape of the various plots approached
squareness in order to reduce fencing
costs and to insure more uniformity
Access to covered mineral
of grazing.
boxes and temporary shades were provided for each plot.

The following pasture treatments,
which were replicated three times, were
used: (1) Dallis grass and white dutch
clover, (2) alfalfa, (3) oats followed by
millet, (4) crimson clover and serecia
lespedeza, (5) crimson clover and ryegrass followed by grain sorghum or
tift Sudan, and (6) red clover and Johnson grass.
Land preparation consisted of plowing, followed by thorough disking and
harrowing in order to bring the soil
into good tilth. In most instances, disk-

The

initial fertilizer

applications and the maintenance applications are given in the appropriate
sections on seeding and establishment
of the various plots.
Pasture plots were mowed, when advisable, to control weeds and to re-

move clumps

of ungrazed herbage refrom selective grazing. Harrowing was done on some of the plots
to scatter cattle droppings.
Harrowing was done at a time that did not
interfere with grazing and measurements of pasture yields.

sulting

Experimental Animals and Their

Management
Lactating Jersey, Guernsey and Ayrshire cows from the College herd were
selected as experimental animals.
At
the beginning of each experimental
year, a "tester"

cow was permanently

assigned to each plot. These cows were
assigned to be as near uniform between
treatments as possible with respect to
breed, age, level of production, health
and stage of lactation. The "tester"
cow was always grazed on the assigned
plot when grazing was available. When
additional cows were needed to effectively utilize available forage, "tester"
cows from other plots not being grazed or similar cows from the College
herd were used. This is the so-called
"put and take" method of grazing.
The permanently assigned "tester"
cows were weighed each two weeks.
Any additional cows used were weighed each two weeks while grazing the
experimental plots. In addition, all
cows were weighed each time they
were added to or removed from a plot.
All weighings were made after the
morning feeding and milking and prior
to turning cows onto pasture.
The cows were milked twice daily
with mechanical milkers and were

MISSISSIPPI
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grazed continuously on the experimental pastures when sufficient forage
was available. During periods when
ample forage was not available for
grazing, the experimental animals were
handled under routine herd management.
A concentrate mixture was fed to all
cows twice each day before milking in
order to maintain body weight and
to prevent an abnormal decline in milk
The rate of concentrate
production.
feeding varied according to the quality
of the pasture and was based on the
latest edition of Morrison's (2) grain
feeding tables for cows on pasture.
Weekly adjustments of concentrate
feeding were made in accordance with
the previous week's milk and butterAll concentrates fed
fat production.
and refused were weighed. The digestible nutrients consumed from concentrates were calculated using the average figures presented by Morrison
The concentrate mixtures fed
(2).
were compounded by mixing varying
amounts of wheat bran, corn and cob
meal, hominy, oats, cottonseed meal
and soybean meal to give a mixture
of about 14 per cent crude protein and
70 per cent total digestible nutrients.
All animals had free access to a min-

plots grazed to the same extent by adjusting (increasing or decreasing) the
number of cows in accordance with
the amount of forage available for
grazing.
The quantities of total digestible
nutrients obtained from the plots by
the grazing animals were determined
by first calculating the nutrients required for their maintenance, for their
change in body weight, and for their
production of milk and butterfat, and
then deducting from this amount the
quantity of nutrients they received from
The difference
the concentrates fed.
was considered the amount of nutrients
they received from pasture. The requirements for maintenance and milk
production were calculated by use of
the Morrison standard (2). The pasture
was credited with 3.53 pounds of digestible nutrients for each pound of
gain in body weight of the cattle and
debited 2.73 pounds for each pound
loss in weight (3).
The milk production of individual
cows was kept daily and the monthly
Herd Improvement Registry butterfat
test was applied to the daily milk
weights. The milk and butterfat yields
were converted to a 4 percent fat-corrected milk according to the Gaines

mix in the plots and, in addition,
the same mineral mix constituted 2 percent of the concentrate ration. During
the first year and a half, the mineral
mix consisted of equal parts salt,
steamed bone meal and oyster shell
flour.
During the remainder of the
experimental period, the mineral mixture was composed of equal parts salt
and steamed bone meal or dicalcium
phosphate.

formula (1).
Returns from the pasture plots are
expressed also in terms of standard
cow-days.
The standard cow-day is
measured in terms of total digestible
nutrients.
It has been defined as the

eral

Methods

of

Measuring Pasture
Value

The plan

of the experiment, including the weighing of the cows, recording of milk weights, butterfat tests, and
the calculation of the total digestible

nutrients derived from pasture was
patterned after those described in "Preliminary Report on Pasture Investigation Technique" (4) and "Pasture and
Range Research Techniques" (3). An
effort

was made

to

keep growth on

all

quantity of total digestible nutrients
(16 pounds) required daily by a 1000pound cow producing 25.3 pounds of
4 percent milk.
Therefore, to determine the total number of standard cowdays per acre, the pounds of total digestible nutrients produced per acre
were divided by 16. The daily carrying capacity per acre was obtained by
dividing the standard cow-days by the
actual days grazed.
The feed cost of producing 100
pounds 4 percent fat-corrected milk
was calculated on the basis of the total
expense required to produce the pasture plus the concentrate cost.
The
concentrate cost was obtained by multiplying the pounds of concentrate fed
by $.0375, the average cost per pound

PASTURES FOR DAIRY CATTLE
concentrate fed during the threeyear experimental period. The pasture
costs included the amounts spent for
labor, machinery use, seed and fertilizer, but did not include rental on the
of

land.

The value

produced was
A and manufacturing milk. The average Grade A
price received during the three-year
period was used to calculate the value
of milk sold as Grade A.
The value
of manufacturing milk was based on
the average price of manufacturing
milk in this area during the same peof the milk
calculated both as Grade

riod.

To indicate the value of the various
pasture and forage crops for grazing,
calculations were made of their feed replacement value. The nutrients credited to the pastures were converted to
annual lespedeza hay equivalent, assuming the hay to have a total digestible nutrient content of 47.5 percent
and a dry matter content of 89.2 percent.
The lespedeza hay equivalent
shows the amount of lespedeza hay of
good quality that would be required to
supply the same amount of total digestible nutrients as was obtained from
an acre of grazing.

Establishment of the Pastures

The

and time

of seeding and
various pasture
crops are shown in Table 3. Plots 1,
9 and 14 were planted to Dallis grass
and white dutch clover. Prior to seeding, 100 pounds P^Os furnished by 500
pounds 20 percent superphosphate, 50
pounds K2O supplied by 100 pounds 50
per cent muriate of potash, 3000 pounds
lime and 30 pounds borax were applied
per acre. Between November 17 and 29,
1949, 15 pounds Dallis grass and 5
pounds inoculated white dutch clover
per acre were sown separately with a
cyclone hand seeder.
The seed were

rate

fertilization

for

the

covered by cultipacking.
Phosphate
and potash were applied biennially.
The three-year average cost per acre
for labor, seed and fertilizer was $24.45.
Plots 2, 10 and 15 were seeded with
a wheelbarrow seeder on November 17,
1949 with 20 pounds Oklahoma common alfalfa per acre. These plots were

7

on a per acre basis as folpounds P2O5, 100 pounds
K2O, 4000 pounds lime and 30 pounds
borax.
A good stand was obtained;
however, an early freeze reduced the
fertilized

lows:

100

stand to the extent that reseeding was
desirable.
These plots were reseeded

March 13, 1950 and no fertilizer was
applied at this reseeding.
Again, a
good stand was secured but late spring
freezes in April (Table 1) necessitated
reseeding on a well prepared seedbed
on October 30, 1950. This second fall
seeding resulted in a good stand, but so
much winter kill occurred that these
plots were reseeded, again, on August
25, 1951. Applications of phosphate and
potash were repeated at this seeding.
The land was fallowed from early July
until the time of seeding.
A satisfactory stand was secured with this seeding.

The two-year average

cost

of

these alfalfa plots was $65.52 per acre.
This cost includes four seedings before
a satisfactory stand was secured.
Different annual crops were planted
in succession on various plots in an
effort to provide continuous grazing
throughout the year. Plots 3, 12 and
13 were planted in oats for fall and
winter grazing followed by millet for
spring and summer grazing. Each year,
the oats were seeded with a grain drill
at the rate of 4 bushels per acre on a
prepared seedbed. Initial fertilizer applications consisted of 50 pounds P2O5,
25 pounds K2O, 3000 pounds lime and
60 pounds nitrogen per acre. An additional 60 pounds nitrogen was applied
per acre to the winter grazing crop
each year in January or early February.
After grazing of the oats was terminated in late May or early June of
each year, these plots were prepared,
fertilized with 60 pounds nitrogen per
acre, and seeded to millet.
In 1950,
10 pounds millet was planted with a
grain drill. Each succeeding year, the
rate of millet seeding was increased to
20 pounds per acre. Biennial applications of 100 pounds P2O5 and 25 pounds
K2O were made on these plots. The
combined average cost of these crops
was $56.38 per acre for the three-year

experimental period.
Considerable difficulty was encountered in securing satisfactory stands of

^
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PASTURES FOR DAIRY CATTLE
crimson clover sericea lespedeza
combination on plots 4, 11 and 18. Between November 17 and 25, 1949, 30
pounds inoculated Dixie reseeding
crimson clover was sown per acre with
a wheelbarrow seeder on these plots.
The seed were covered by cultipackthe

ing.
Fertilizer applications consisted
of 100 pounds P2O5, 50 pounds K2O,

3000 pounds lime and 20 pounds borax
per acre. On March 2, 1950, 30 pounds
sericea lespedeza per acre was broadcast with a hand seeder in the crimson
clover and covered by light harrowing.
Since the sericea lespedeza planting resulted in a poor stand, the plots were
reseeded in a different manner during
1951.
On April 14, 1951, 40 pounds
sericea lespedeza was broadcast with
a wheelbarrow seeder on a prepared
seedbed.
Thirty
pounds inoculated
Dixie reseeding crimson clover was
broadcast with a cyclone hand seeder
in the sericea lespedeza on October 13,
1951.
Satisfactory stands of both sericea and crimson clover were secured
from these seedings, but the stands did
not continue to be satisfactory which
was probably due to competition from
invading native grasses and failure of
the crimson clover to properly reseed.

The two-year average cost of labor,
seed and fertilizer per acre was $52.89.
Another succession of annual crops
included crimson clover and ryegrass
for fall and winter grazing followed by
grain sorghum or tift sudan for spring
and summer grazing. Plots 5, 7 and 17
were seeded to 30 pounds inoculated
Dixie reseeding crimson clover and 15
pounds domestic ryegrass per acre between November 18 and December 4,
1949.
The ryegrass was sown with a
grain drill followed immediately by
clover sown with a wheelbarrow seedCultipacking followed seeding in
order to cover the seed. One hundred
pounds P2O5, 50 pounds K^O, 3000
pounds lime and 20 pounds borax were
applied per acre prior to seeding.
Beginning with the 1950-51 planting
and each year thereafter, an application of 60 pounds nitrogen per acre
was made at seeding and repeated in
January or early February. This nitrogen fertilization was made because it
was doubtful if the crimson clover fix-

9

ed sufficient nitrogen to be of any
value to the ryegrass. After grazing
of the crimson clover and ryegrass was
discontinued, the plots were prepared
each year and seeded to the summer
annual grazing crop.
On June 5, 1950, 10 pounds of grain
sorghum per acre was drilled in 42inch rows. An application of 60 pounds
nitrogen was made at seeding. Since
digestive disturbances and low palatability were observed when grazing the
grain sorghum, 20 pounds tift sudan
per acre was substituted as the summer
grazing crop during the ensuing years
of the study. The tift sudan was sown
with a grain drill and cultipacking followed.
Biennial applications of 100

pounds P2O5 and 50 pounds K2O were

made

on' these plots.

The three-year

average cost for this combination was
$53.75 per acre.
A hand cyclone seeder was used to
seed 15 pounds per acre of Johnson
grass on the prepared seedbeds of plots
8 and 16.
Immediately after the
6,
Johnson grass was sown, 8 pounds of
inoculated Kenland red clover was
seeded per acre on the same plots using
a wheelbarrow seeder. Cultipacking
followed seeding.
This combination
was seeded between February 21 and

March

2,

1950.

An

application of 100

pounds P2O5, 50 pounds K2O, 3000
pounds lime and 20 pounds borax was
made per acre. A maintenance application of 100 pounds PjOs and 50
pounds K2O was made biennially. Two
seedings of Johnson grass and four
seedings of red clover were made before good stand-s were secured.
The
three-year average cost of this pasture
combination was $43.05 per acre.

Grazing Data on the Various

er.

Plots

The stage of plant development when
grazing began was about the same each
year for the various pasture crops. The
extent to which year around grazing
was available, as indicated by the grazing dates, standard cow-days,
and
carrying capacity for each of the pasture treatments is indicated in Table 4.
Dallis grass and white dutch clover
provided grazing over a longer period

MISSISSIPPI
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than any other combination
It provided an average of 187
days grazing throughout the three years
and gave a range of actual days graz-

ever, climatic conditions during the
establishment and early development
of the winter grazing crops were such
that limited grazing was not available
until February or March.
Oats furnished grazing for an average of 78 days
over a three-year period in contrast to
71 days furnished by ryegrass-crimson

time

of

studied.

ing from 161 to 210 days. In general,
combination supplied grazing from
the first of April to the middle of OcThe white dutch clover stand
tober.
became progressively poorer each year
and supplied only a small part of the
grazing early and late in the season.
Grazing of the annual winter crops
(oats and ryegrass-crimson clover) bethis

clover.

The annual summer grazing crops
and grain sorghum or tift
Sudan) generally gave grazing from
July 1 to September 1. The period of
maximum grazing was variable depending upon rainfall and was usually
in early August.
The number of d-ays
grazed was essentially the same for
(pearl millet

gan about mid-March and continued to
Maximum grazthe middle of May.
ing was usually afforded in April and
was greatly influenced by climatic conDuring 1951, limited grazing
ditions.
was obtained on oats from November
11

to

Table

December
4:

15.

As

a

rtile,

how-

Period

April

and
White Dutch Clover
3 Year Average

March
March

April 4

Mav
Alfalfa

Year Average

27, 1950

April

Year Average

3

Year Average

1

1950
24, 1951

15,

March
Novembec

11, 1951

January

Date

18

1

Ended
November 11,

1950

1950
1952
15,

Septerrfber 4
May 26, 1950

May 19, 1951
May 20, 1952
May 22

October

14,

October

4,

1950

30, 1951

187

130.01

.68

103

82.75
104.28

1.14

September
August 23,

April

1,

.84
.75
.45

210

September 15, 1950
August 20, 1951
August 30, 1952
September 2

June

161

159.89
157.21
72.93

191

October 20, 1951
October 4, 1952
October 23

July 5, 1952
July 2

July
Millet

1952

5.

May
April

Oats

15, 1950
24, 1951
29, 1952

Daily
Actual
Standard Carrying
No. Days Cow-Days Capacity
Grazed** Per Acre Per Acre

Vjrl ctz.lllg

yjl.

1

Begun
Dallis Grass

3

pearl millet (54 days three-year average) and tift sudan (two-year average
of 55 days).

Periods of grazing, actual days grazed, standard cow-days per acre, and daily

Date

2
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91

.80

97
42
56
136

93.52

.97

47.85
56.02
99.36

1.14
1.00

78
77
50
35
54

67.74

.96

78.79
74.49
41.59

1.02
1.49
1.19

64.96

1.23

132

132.70

1.10

161

131.94

.82

161

151.51

.94

161

141.72

.88

44
56
112

54.40
46.95
130.76

1.24

71

77.37

1.08

49
76
35

51.86
92.42
55.42

1.06
1.22
1.58

53

66.57

1.29

124

143.M

1.18

119
64
84

61.16
43.69
75.79

.51
.68
.90

89

60.21

.70

.73

Oats-Millet

Combination
Year Average

3

Sericea Lespedeza

2

and Reseeding
Crimson Clover
Year Average

Ryegrass

and
Crimson Clover
3 Year Average
Grain Sorghum
Tift Sudan
Tift Sudan
3 Year Average
Ryegrass-Crimson
Clover and Grain

1950

15.

March

22, 1952

April 3
April 15, 1950

March

24, 1951

February

9,

March
August

1952

15

19,

1950

Julv 7, 1951
July 5. 1952
July 27

1950
1952

August 1
June 12, 1950

May
May

19, 1951
31. 1952

June
October

1

16.

1950

September 21, 1951
September 6, 1952
September 26

Sorghum or Tift
Sudan Combination

Year Average
Johnson Grass
and

.84
1.17

3

Red Clover
3 Year Average

June
June
April

3,
3,

1950
1951

26, 1952

May

15

October 6, 1950
October 10, 1951
August 30, 1952
September 19

grazed and date ended represents latest date any replicate was grazed.
*
'Annual average of the three replicates for each*^ pasture crop combination.
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When the annual winter and summer
grazing crops are combined in a threeyear average, oats, followed by millet,
provided an average of 132 days grazing.
Ryegrass-crimson clover, followed by grain sorghum or tift sudan, furnished an average of 124 days grazing.
Results obtained from the crimson
clover - sericea lespedeza combination
are not accurate because of a poor
stand of serecia and the abundant invasion by native grasses together with
inadequate reseeding of the crimson
clover.
The average days of grazing
afforded by this combination on a twoyear basis was 161. During the spring,
crimson clover provided some grazing;
however, most of the grazing was provided by invading native grasses and
irregular stand of sericea lespedeza.
Despite poor stands and insect damage, the alfalfa plots furnished a twoyear average of 97 days grazing. Excellent grazing was available on these
plots during April. During May, grazing was rather limited; however, in
late May, available forage increased
considerably and remained relatively
good until July. No difficulty was encountered with bloat while grazing the

11

much of the grazing afforded by this
combination was actually from invading native grasses rather than the seedOats, followed by
ed combination.
pearl millet, ranked third by providing
an average of 132.70 standard cowdays.
Dallis grass-white dutch clover
ranged from 72.93 to 159.89 and averThe
aged 130.01 standard cow-days.
other combinations studied were considerably lower in standard cow-days
provided due to difficulties in establishing and maintaining good stands.
Daily carrying capacity in cows per
acre gives a more critical evaluation of
the various pasture combinations than
actual days grazed or standard cowdays because it includes the forage
yield as well as the length of time
grazed. The pasture combinations of a
succession of annual crops had the
The
highest daily carrying capacity.
average daily carrying capacity for the
various combinations was as follows:

ryegrass-crimson clover, followed by
grain sorghum or tift sudan, 1.18; oats,
followed by millet, 1.10; alfalfa .97;
crimson clover sericea lespedeza .88;
Johnson grass-red clover .70; and, Dallis grass-white dutch clover .68.

alfalfa plots.

Johnson grass and red clover furnished some grazing from the middle of
May until mid-September. This combination provided an average of 89
days grazing for the three-year experi-

Total Digestible Nutrients and

mental period. The wide range in actual days grazed of 64 to 119 days was
due primarily to differences in stands
of these two crops.

A general summary of the yearly
concentrate consumption, body weight
changes, milk production, nutrient re-

The standard cow-day provides an
evaluation of the various pasture combinations in terms of yields of digestible nutrients. The standard cow-days,
actual grazing dates and carrying capacity for each pasture combination are
presented in Table 4. It is interesting
to note that ryegrass-crimson clover,
followed by grain sorghum or tift Sudan, provided the highest average of
standard cow-days per acre. The threeyear average for this succession of annual crops was 143.94. A close second
was the crimson clover sericea lespedeza combination which provided a
two-year average of 141.72 standard
cow-days. As indicated
previously,

Milk Production Obtained

From Pasture

quirements for maintenance and milk
production, and the percentage total dinutrients obtained from the
various pastures is presented in Table
Considerable variation appears in
5.
the yield of 4 percent fat-corrected milk
and total digestible nutrients obtained
per acre from year to year with all of
the pasture crops studied. Two of the
most important causes of the variations
in crop yields were temperature and
The most charmoisture conditions.
acteristic feature of precipitation during
the period of this experiment was its

gestible

irregularity from month to month and
from season to season in respect to
time and degree of occurrence (Table
For plants growing in heavy soils
2).
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PASTURES FOR DAIRY CATTLE
with low permeability, the prevailing
soil type in these plots, the periodic distribution of rainfall may be more important than the total annual precipitation.
During the growing season, a
span of several days without rain tended to retard growth of the crops. Obviously, then, the monthly distribution,
as given in Table 2, covers too long
a period to indicate fully the effect of
distribution on pasture yields.
Even
though the average total annual rainfall was higher during the experimental
years than the 20-year average preceding the experiment, the distribution
was poor. The yield of the summer
grazing crops during 1952 was materially reduced because of the prolonged
drouth.
In addition, seasonal and monthly
temperature variations affect not only
the length of the growing period, but
also the rate of growth.
With winter
grazing crops, periods of warm weather
during December, January and February stimulated growth, but maximum
growth was not attained until after
the last killing frost in the spring
(Table 1).
The Dallis grass-white dutch clover
pasture was credited with a maximum
yield of 3923.9 pounds 4 percent fatcorrected milk in 1951 and with only
2151.4 pounds per acre in 1952.
The
three-year average of this combination
was 3298.3 pounds 4 percent fat-corrected milk.
Pasture furnished 67.6
percent of the total digestible nutrients
required by the cows. The low yield
during 1952 was due primarily to low
rainfall as well as invasion of less de-

sirable plants.

A three-year average

of 1781.3

pounds

4 percent fat-corrected milk per acre
was obtained from oats grazed in the
winter. The range in pounds of 4 percent fat-corrected milk from oats was
from a high of 2506.8 for 1951-52 to a
low of 1369.2 for the winter of 1949-50.
Oats produced 73.8 per cent of the
total nutrients required by the grazing
cows.
direct relationship was observed between the earlier fall plantings and a longer winter grazing season resulting in higher yields. However, when late summer and early fall
plantings of oats were made, consider-

A

13

difficulty was encountered with
army worms which necessitated spray-

able

ing in order to retain suitable stands.
Pearl millet, which followed the oats
for summer grazing, gave a three-year
average yield of 1711.3 pounds of 4
percent fat-corrected milk. This yield
was equivalent to 70.3 percent of the
total nutrient requirements of the cows.
Three years' grazing data on the millet
showed that most of the nutrient yield
was obtained during a short .time in
the first part of the grazing period and
that a very limited amount of grazable
forage was provided during the last
part of the grazing period. When the
three-year yields of oats and millet
were combined as a succession of an-

nual grazing crops, this combination
yielded an average of 3492.6 pounds 4
percent fat-corrected milk per acre annually.

The other winter grazing combinamade up of ryegrass and reseeding

tion

crimson clover yielded an average of
1965.2 pounds 4 percent fat-corrected
milk per acre yearly over the threeyear period with a range of 1200.9
pounds in 1950-51 to 3139.1 pounds in
1951-52. An average of 73.2 percent of

was obtained from grazLike oats, most of the grazing was
obtained during late winter and early
spring. The wide range in yield variations from year to year with this
combination were likely due to the application of 60 pounds nitrogen per
acre at seeding and again in late January or early February in the last two
years of the experiment as well as the
difficulty encountered in maintaining
a satisfactory stand of crimson clover in
the heavy clay soils with poor internal
drainage. During the summer of 1950,
grain sorghum was used as the temporary summer grazing crop following
the ryegrass-crimson clover.
Because
of low yields (only 1285.2 pounds 4 perthe nutrients
ing.

cent fat-corrected mlik), digestive disturbances, and low palatability, the
grain sorghum was replaced with tift
Sudan for the 1951 and 1952 summers.
An average of 1981.7 pounds of 4 percent fat-corrected milk per acre was
credited to the tift siidan over a two-

year period.
No rust was observed
with the tift variety of sudan. In con-

MISSISSIPPI
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which

gave

a

high

forage yield for a relatively short period, Sudan gave a higher yield which
was more evenly distributed throughout the length of the grazing period.
On a three-year basis, the ryegrasscrimson clover, followed by grain sorghum or tift sudan, yielded an average
of 70.6 percent of the nutrient requirements for maintenance and milk production. An average of 3714.8 pounds
of 4 percent fat-corrected milk was
credited annually to this succession of
annual crops to give this combination
first place in milk production per acre.
It has been difficult to maintain a
stand of crimson clover and to obtain
a uniform stand of sericea lespedeza in
the Post Oak Prairie area of the BlackThe 3672.5 pounds 4 perbelt region.
cent fat-corrected milk per acre credited to the crimson clover sericea lespedeza combination measured not only
crimson clover and serecia, but also
abundant invasion of native grasses

(Dallis grass

and Bermuda prevailing).

Consequently, extreme caution must be
exercised in evaluating this combination from the data presented.
The results obtained from grazing
alfalfa are not considered a reliable
measure of its value because of partial
stands in the earlier years and insect
damage in the later years. The yield
of 2312.2 pounds 4 percent fat-corrected
milk per acre for 1949-50 is from grazing about one-half of a stand of alfalfa

The 66.3 perin the summer of 1950.
cent of nutrients credited to alfalfa
during 1951-52 was obtained largely
from excellent grazing in the early
Dry
part of the 1952 grazing season.
weather (Table 2) and insect damage
reduced grazing sharply during the latter part of the 1952 grazing season.
The three-year average yield in
pounds of 4 percent fat-corrected milk
from the combination of Johnson grass
and red clover of 1693.7 was the lowest of the pasture combinations studied.
This low yield, which is not considered a reliable measure of the combination, was due largely to extremely poor
stands.
At no time during the threeyear experimental period was there a
full and uniform stand of both of these
crops simultaneously on all three plots.
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The milk production and

total digestible nutrient yields varied widely between the plots and were directly proportional to the percentage stands of
much better stand
these two crops.
was maintained on plot 16 which was
The
better adapted to these crops.
average yield for the three years on
plot 16 was 2088 pounds 4 percent fat-

A

corrected milk per acre with a range
of 1501.5 pounds in 1950-51 to 4560.9
pounds in 1951-52. These data on plot
16 were included to give a clearer and
more accurate appraisal of the value
of Johnson grass-red clover as a pasture than could be obtained from the
combined averages of the three plots
seeded to this combination.
The grain-milk ratio presented in
Table 5 indirectly indicates the variations in quality of a particular pasture
from year to year. In addition, this
ratio gives a relative idea of the variation in quality between the various
pasture combinations. In general, the
wider the grain-milk ratio, the higher
The cows
the quality of the pasture.
grazed on the various pastures maintained or gained in body weight
throughout the experiment except during the summer of 1952 when slight
body weight losses occurred while grazing the annual summer crops and the
Johnson grass-red clover combination,
and during the late fall of 1951 while
grazing oats. It is noteworthy, regardless of the pasture crop, that those pastures grazed in the late winter and
spring months furnished a higher percentage of the nutrient requirements
of the cows than those pastures grazed
during the hot summer months.

Monetary and Feed Replacement
Value of the Various Pastures
Annual and average costs, returns
and lespedeza hay equivalents for each
six pasture combinations are
in Table 6. The methods of computing the costs, value of the milk as

of

the

shown

Grade

A

or manufacturing milk,

and

lespedeza hay equivalents have previously been presented.
The Dallis grass-white dutch clover
combination produced milk at the lowest average feed cost, $1.56 for each
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100 pounds 4 percent fat-corrected milk.
This was partially due to the lowest
average pasture cost $24.45 per acre
of any combination, but was also influenced by the high milk production
on this combination during 1949-50 and
1950-51.
The difficulties encountered
in maintaining a stand of white dutch
clover and controlling weeds in these
plots are brought out by the decrease
in returns in 1951-52.
The oats aAd millet combination and

the ryegrass-crimson clover and grain
sorghum or tift sudan combination compared very favorably with Dallis grasswhite dutch clover in value of milk
produced above the total feed cost even
though the feed cost per 100 pounds
4 percent fat-corrected milk was considerably higher, $2.10 and $2.02, respectively, per 100 pounds compared to
$1.56 on Dallis grass- white dutch clover.
The higher feed cost per 100 pounds
milk produced was due primarily to
high seed, labor and fertilizer costs on
these annual crops.
This difference,
in part, was offset in total returns
above feed cost by the higher total
milk production and lower rate of concentrate feeding on these high quality
grazing crops.
The data in Table 6
under grain sorghum or tift sudan are
for grain sorghum in 1949-50 and tift
sudan in 1950-51 and 1951-52.
comparison of the data for the three years
show that milk production was higher
and pasture cost lower for tift sudan
than for grain sorghum, resulting in
higher returns and lower feed cost.
Thus, the three-year average shown is
less favorable to tift sudan than a twoyear average, excluding grain sorghum,

A

would

be.

When

tift

sudan

is

compar-

ed with pearl millet on the basis of
two years' data, the tift sudan has the
higher average return above feed cost,

compared to $77.60 on a Grade
and the lower feed cost per
100 pounds of 4 percent fat-corrected

$107.49,
basis

A

milk, $1.59 to $1.82.
This fairly large
difference in value of milk above feed
cost and relatively small difference in
feed cost per 100 pounds of 4 percent
fat-corrected milk is due to production
of more total milk per acre on tift

sudan and a higher pasture cost on
millet.
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The average returns from the oats
and ryegrass-crimson clover plots as
winter grazing crops were unfavorably
influenced by late seeding (Table 3)
and adverse climatic conditions (Tables
1 and 2) in two of the three years for
which data are presented. The layout
of the plots was not completed in suftime to permit seeding these
winter grazing crops prior to November 17 to 25, 1949.
In 1950, the oats
and ryegrass-crimson clover were seeded in October and were severaly damaged by a hard freeze in late November.
These unfavorable conditions for
the first two years are reflected in
much lower returns above feed cost for
1949-50 and 1950-51 than for 1951-52.
The original plan was to seed reseeding crimson clover with the ryegrass
and depend on its reseeding to maintain the stand. A good stand of crimson clover was present in the ryegrass

ficient

in the spring of 1950 from the November 1949 seeding but very little crimson clover was present in these plots
during the 1950-51 grazing season. In
the fall of 1951, the crimson clover was
reseeded, resulting in a good ryegrasscrimson clover mixture for the 1951-52
grazing period. The absence of crimson clover and the late seeding of the
ryegrass were contributing factors in
the low returns from this combination
in 1950-51.
The difficulties

lishing

encountered in estaband maintaining stands in the

the lespedeza sericea-crimson
clover and the Johnson grass-red clover combinations greatly increased the
cost and reduced returns from these
crops. If the cost of the frost-killed
seedings of alfalfa prior to the August
1951 seeding are disregarded and only
the cost of this seeding considered with
the 1951-52 returns, alfalfa returned
$138.79 per acre as Grade A milk above
total feed cost at a feed cost of $2.01
per 100 pounds 4 percent fat-corrected
milk.
This compares very favorably
with the average returns and feed cost
per 100 pounds milk for Dallis grass
and white dutch clover considering the
fact that there was an excellent stand
of alfalfa to be grazed in 1953 with only
a
very small pasture maintenance
charge to be made against it.
alfalfa,

PASTURES FOR DAIRY CATTLE

One of the most practical ways of
expressing the returns from pasture is
as hay equivalent. Lespedeza hay was
chosen, rather than alfalfa, which is
generally used, because lespedeza hay
is more commonly produced and fed
by Mississippi dairymen. The annual
and average lespedeza hay equivalents
for the various pastures in pounds per
acre are presented in Table 6.
The high lespedeza hay equivalent,
average of 5051 pounds per acre for
two years, for the lespedeza sericeacrimson clover combinations was large-

from heavy yields of two first year
seedings of crimson clover in the
spring of 1950 and 1952 and from volunteer native grasses and white dutch
clover in these plots after the crimson
There was very
clover was mature.
little lespedeza serecia present in these
plots while they were being grazed.
As suggested previously, caution must
be exercised in interpreting the returns
from this combination.
The succession of annual grazing
crops produced a slightly higher lespedeza hay equivalent than did the
Dallis grass-white dutch clover comly

bination. Ryegrass and crimson clover,
followed by grain sorghum or tift Sudan, yielded an average lespedeza hay
equivalent of 4848 pounds and oats,
followed by millet, averaged 4479
pounds.
In comparison, Dallis grasswhite dutch clover produced an average lespedeza hay equivalent of 4379
pounds per acre annually.
The expression of pasture values in
dollars is of only temporary application because of changing prices and
Even though changes
circumstances.
in the prices of milk and in concentrate and pasture costs will greatly
change the feed cost per 100 pounds of
milk and the value of the milk above
feed cost, the relation of these values
between crops will not be greatly affected because the costs and returns
for the different pasture combinations
are based on the same cost and price
In applying the data presented
data.
in Table 6 to individual circumstances,
changes in milk prices and feed and
pasture costs from those prevailing
while this trial was conducted should
be given careful consideration. In addi-
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the effects of poor stands, late
seedings and unusual climatic conditions discussed elsewhere in this publication should be taken into account
in deciding what pasture crops might
tion,

be most profitable under a different
set of conditions.

SUMMARY
Eighteen plots of two acres each, located on typical Post Oak Prairie land,
were seeded to various pasture crop
combinations and grazed with milking
cows to determine the possibility of
providing year-around pasturage and to
determine the relative economy of the
various pasture crops as sources of
nutrients for milk production.
Six pasture crop combinations, replicated three times, were grazed over
The pasture
a period of three years.
crop combinations used were (1) Dallis
grass and white dutch clover, (2) alfalfa, (3) annual crop succession of oats,
followed by millet, (4) reseeding crimson clover and sericea lespedeza, (5)
a combination of reseeding crimson
clover and ryegrass, followed by grain
sorghum or tift sudan, and (6) Johnson
Plant nutrients
grass and red clover.
were supplied in the form of individual plant food elements and at a rate
and frequency based on soil analysis

and agronomic recommendations.
Concentrates were fed to the grazing
cows according to milk production. The
stocking rate was varied according to
available forage.
Pasture yields were measured in
terms of 4 percent fat-corrected milk,
grain or loss in body weight and total
digestible nutrients derived from pasConsiderable variation occurred
ture.
in the yields of 4 percent fat-corrected
milk and the total digestible nutrients
per acre from year to year with all of
the pasture crop combinations. It appeared that temperature and rainfall
were the principal factors causing yield
variations of the same crop.
The highest average annual yield of
4 percent fat-corrected milk credited
to pasture was obtained from the combination of ryegrass and crimson clover, followed by grain sorghum or tift
sudan. The average yield of this sue-
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cession of annual crops amounted to
3714.8 pounds of 4 percent fat-corrected milk per acre annually.
The average percent of the total digestible nutrient requirements of the
grazing cows obtained from the various pasture crop combinations ranged
from 64.6 percent for Johnson grass
and red clover to 72.2 percent for the
sericea lespedeza-crimson clover combination.
The combination of Dallis grass and
white dutch clover provided grazing
over a longer period than any other
combination studied. However, despite
a shorter grazing period, the pasture
combinations involving a succession of
annual crops produced more 4 percent
fat-corrected milk per acre and compared favorably with Dallis grass and
white dutch clover in total digestible
nutrient production and income above
feed cost per acre.
The Dallis grass-white dutch clover
combination produced milk at the lowest average feed cost per 100 pounds
4 percent fat-corrected milk. The succession of annual crops compared favorably with Dallis grass-white dutch
clover in value of milk produced above
feed cost even though the feed cost
per 100 pounds 4 percent fat-corrected
milk was considerably higher. The
higher feed cost for each 100 pounds
milk produced from the annual crops
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was due to the necessity of seedbed
preparation, seeding and fertilization
for each crop produced.
These higher
feed costs on the annual cropping combinations were counteracted by higher
total milk production
of concentrate feeding

and lower rates
due to the high

quality grazing afforded.
In making application of the results
presented to individual circumstances,
changes in milk prices and feed and
pasture costs from those prevailing

while this trial was conducted should
be carefully evaluated.
In addition,
the effect of poor stands and unusual
climatic conditions should be considered in d'eciding what pasture crops
might be most profitable under a different set of conditions.
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